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[i»*«5] »^ii*P#, Ji&tfu/S. Tffib'yhc^ 

4 co®SH €r t ^ C <h J: 0 0) 4 fflx-:$^ $:g51ft■r 
Misf^y h^ictsj^^n^cm 1 coiHitiHi?s<h, 

fiSIEtf-;/ h«|{r««iSnrc«2<D|E1ftI5lK<i:. 

MIES 1 2 <7)i2«lsIK<i:»«$n;t7'-:$^i»i:7!>^ 



3 

msam 2 (Dmmf)^mis.m 3 &i/gai5^ 4 (7)«sH;;5^<DHn 
ism 1 (Dmmf}^tti^m 2 <Dmmf}^o:){^tnzm't^f)^^^ 

tbb^CD«lffl«g^€:Hat5B2<Diat&lHlKtC«}tU. hi. 

» 1 cox 7- y :/'CMtB u €r i^mf>mfBm 3 sucgasa^ 4 
cDiBHcor5jn;&^(c#s-r^ z. ttjm^-^nn^'^rz 
\z^<o t € i^^MT&^mfBm 3 oiaH;&>tfii2^ 4 (Dmrn-h^oy 

mmzi^nr^z.ii^nnt't^^^^^^^mw^'^m 

H:teliT> Bat5m2C0X7=''>':/{c51^^<m3C0X-r^7 

4 c^«IS ^ <h ^ <i: <i: 0 CD 4 Mx-iJ' ^ IBItr 

itflEk: ^> Vm\ztm'^nfzm 1 OfBtemSSi:, 
^iBf^v hi»<r»iR$n?tS2<D|2«lpI8S<i:, 

mzm 1 2 coKisiHiK i:«t»$nxt5^~^j»<h?&^ 
7'-^m^tii.mz\^. 

t) UflftiB^ 1 (D^mMmzum^titz^-'^t^m 1 

IB^ 1 RT^MfB^ 2 (Dmm\ZWL^\^. 

h\^m^%i(D^'&M^\z^^^nrz'f-^fim2(ou 
m 3 msm^m 4 (P^atc^^ 

m2(D;^x>;/yt343V^T, 

t>b^iBm 1 <o:^^v yTttrlBU^i^MT^^^iB^ 1 coiii 
m\zwc&^nx^r^. mis.m\o>i^vmn\z^¥f^nft 

MfBb^lifi^t^[IBmiOl5Htr^3£U, MIB^IOSB 

iSiHiKtc««F$n;t7'--3^d«^2(DU'^;uTfen«i![ffi 
b, 

b taiBm 1 0X5^ y yTMSE b # V^M;5^ttJIB^ 3 0« 

Hic^^^nr^oO. MfB^ioiBtes^st-^j^^n^c 

i3SBb#<^'M^t«SB%30«ffitC^^b. gdlB^KDSB 
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^m^\z^^^nrz'f-^fi^^ 2 co u^;PT&ntifflE 
[0 b 0 1] 

imm±.omm^m ^%m\ty^m^'&^m^mm\zm 
r^o ^\z^mtm<Dm^i^^W}i^Rz^iR^mi.W)mz 

[0 0 0 2] 

mxvx\,^^. m%mz-ism^^mr3i^»^ii^m» 
(DAW hm^»^\i^^mmmmmtmf3.K). i\>^> 

(DM^y"^ :^^(Di^mmmmf)m^^tix\^^^. 

20 ^. rfjit>t>. ms ia) \z^r^z>\z. »a?y-h$: 

^^Qi" ^ifti.xyiyhmBLiz. ^mm^hyyi^ 
■5-n*'n<D h ^ > X 3^ (D X ;ww±(c $ n 

^Q2 " cD^Jffll^StimiSSL2 JC*^l^$nTl^^o 
30 [0 0 0 4] &^(D;A^^J±.)\,Mi -M16li-iE*tl;&^«i$ 

•r^T'-i$'tc^&i;;^cb€ru^M*«f'^, z<ov^\,m\t 

"0" T^-^^^^i^bTVi^ch^tCtiOVJ^JiS Vj[^T 

II, "1" y'-^^^mvx\^^^tt\z\tov)^yi,z^ 
[0 0 0 5] :in'^^'e^j±)U(o{y^\,m<^msc^^\t 

@8 (b) \Z7r:-ttnOX$>^. K^Wb. 

b T ^ b <D 0 9 -C ^ ^ o 
40 (0 0 0 6 ) gl^mbiif^PtfCt^, tiiy h«|BL^teJ6 
*35VtC7^U5^^-i^b, 3i»«J6tCbT*5^, ctiic: 

5V, StRi»SL2 115 V, C7ai;WW{C0V, S^ilV- 

:t>-r^o atR^^u-k;w "o" nri^i^iifr 
50 ji^jiiii^-sAci^tfy hiitia«sn®fi[;&ti£T"r^, 
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[0 0 0 7] m^mi^mz{t. hi^Bumm. m 

«i»SLl tCOV, ^^:'J-tr;K^7-Hi^WLlC0 V, 
[0 0 0 8] m^ji<^W}i^mz\t. 

':>xmu^rzmE.^winr^o rut>t>. "o" stra. 

SLl tCtil IV, atR^^U-t^K^y-KSIWLtCti 
18V, #iltR^tUi:;KD"7-HiBWLJCJi9 V, S 

tRJSSL2 (ctiov, ^jL)i^mz\tov. ^m^j-xm 

^ ^» ^ ^: U ±J]/M 1 6*TC0-r'^T<D h ^ >S?X ^ 

;Sf<83^ja $ ti;t ^ U -t: ^ 1 ftd wmffi i: ftl «c 

1 8 v<DiSiiiE;<i^*^*^o, h>^;i/m^;6^»in, u^v^ 

m\tJE:^m\Z>^yh'r^o ^rz. tf^y hiSBLtCQ V;0^ 

^ijo $ n/t ^ u -t ^-^ji^t mm^m torn \z 9 
[0 0 0 9] ^7 \mm<D^»^^t*m#^^i&mm<Dm 

LJ^c^bOT^^o m7{Z^^tl\dy hm^<D\s\mrA 

m^zumr^y'jy-ifyayzfmt&i mx\t\-x ;x 

m -3) \iyhmBL mx\tBLx ;x 111 -3 
) ti-y h^BLJC|*i^$n^NAND^pC^ij-fe 

m (D\:^yhmBLtRnm<Dy-\^tov(Dtmm& 
t(Dm^zmmi>zim^txrzhy>i^7s^Qi • , qs ' 

[0 0 10] •r^T(Dh^>>?X3^Q3 • COy-HiCH 

• (DY-hi,Z\t(t>2 m^m^^. Q8 • (Dt^-h\Z\t<i>Z 

<t>2 . <f>3 €^fg^jt9^^3£c05'-f ^>yTi^K)SISI'r 

[0 0 11] S^>>^>5.i$'Q3 • cDV-7.JiS#ii^tt 
fPNF9V, -entJlHc^^«5V<i:;^§«agtC»88$nT 
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[0012] J^±, 1 -ir;!/ • 1 hl5lS:^S:co^^(*: 
S5»S®^ltt§qurc. U;&^bm^7'^Xi5'<i:(Dl k'y h 
*fcOco:3 7.Nlcfil 0«>eii^75^*0. lir;U-llf 

10 [0013] 

5!tt#»«:SBffltS® ^ti«r C t e Witr 
[0 0 14] 

20 mm^m^r^rztb(D^mi ±tEm^^m^r^rz 

tb. ^mmx\t. -:^<D\fyhm\z2m<Dy^jy':fya 

y^^^^mt^x^^^o\z\.. ^^mvm. ^Mieit 

$n;tx-~i5'OLSB<hMSB$:^tl-en^y^L, ^ 
>t#^ji^^L S B <!:MS BOD- H^n^^CT^-^^^^ 
^ U -t it- ^fii X - ^ b TS ^ tf C i t ^ 

[0 0 15] ^Dmmiz\:^. ^n^nmi<Dy'-t^iim 

2 (Dy'-^^^^'t^^ 1 (Dy U -y D >y ^IslKt^ 

30 2co:7ij u/y:7p .y:/^, e:ne>:7 u ^y ^y yislSS 

-K€:^1C0:7U ^yy^a^yyTfrt/K ±^tf ^y hcoSI 
L^^t/^T^-^^ a- 2 0:7 u *y 7^:7 D y >^"CfT 

Tiik'-y h(7)t:>7.0|iiJcfT?^^i. Tffif ^y h<^^^a3 
&h*^y|>, TiiL\iy h<Dm\Zy'-:$^^m^]^tSo 

[0 0 16] rut>t>. ^^m<o^»mii^mi^u»m 

m\t. f¥i»y-h«:*rU-ec0U#l>ffl;&tSl;^C«/^U^4 
ir;l'i, ^^U-ti;Utct«^$nrchf'y Ki^<h, \dyhm 

\zim^tirzmi(^^m.^^t. \dy hMi.zmm'^nrz 

«2<Z)SB«ls)Ki, miRC/^2CDi2te0JS<h«eS$n 



( 4 ) 
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HcDfpim^::#ft-r'5 c: <J:7!>^eitti $ nxt^fc b $ 6 tc^ 

1 2 cDlBttlHl?Slc«jf ^n^tT^-^ ^ WtBx- 
(0 0 17] ^Ac> f^iSy- h^WU^<7)t^V^M7&^ 

<!:, MBt'y hlltc:}*.]Bi$n;^cm2 coiatSlHlSS<i:. BSIB 

coiBitiEiKtc^^t^nAc5^-3^7i»^^2(^U'^;uT^ntd! 

^i^M^wiB^KoiSHicis^u. tfrie^ 1 oiBteiHiK 
tc^it$ tifcr-^j^^SI 2 u^;i/TfentifflS£2_o 30 
EMMMiStaiBU^v^fii$«rg2*2 0teH(cig:^L., t) 

bttrlE^ 1 COX^ y y-CMIB V^MtO^^IB^ 3 coiSffl 
(w^^$tlT*5 0. WIBmiCD|BtftlH]telC«J#$nfc7^ 

-^;o««i<DU^;pr*n«. ffl|gm2^ieiftMMiig9 

tBL^ViM^f«rHB^3c7)®5ffl{C^^b. MIB^ 1 OHBtt 

[0018] 40 

5^ €r IB IS $ -fr ^ C i: T € t C »r U V ^ ^ JOn X ft ^fg € ffl 
[0 0 19] ^tL\/ 2tivl>.(Dmii-n^^t.t\\l. -fe 
~ ^-ec^ ^ *J!lOX-l±-r A:^/\' *y :7 7 '^ai:^/N' :7 7 



»S3I53730 

8 

[0 0 2 0] 

T^o 0 6f^:^%B>q<7)^lCO||JSWtC^t>^^fft5gtt¥ 

^_^^,^^13^ ;^^^^3j_^l4^ ;f7^Ay-hl5. 
#JE[elSSl6. ^WlHlgSl7, I /OA*>y 7 18:<^^6)^<i:^, 
[0 0 2 1 ] ;^^Uri/'1'llli±aiUAcct'9?^<t^t!&<^N 
A N D §a ^: U 'ti;U;&^ V h U x±tcfiB^ ;^ nT43 0 . 
«£*|fil If h « B L ?&«»^2|s , - K iB W L 

7l8(cSE«g$nTi^'5. :^^Axa~5^l4iin-gB;2f^^A 
1 8 5" y ^ SB <Z) -f > - ^7 i < X <!: -5 . 

[0 0 2 2 ] ^ 1 \X'i^w^m'^nmi^mv^^'&^moy 

LR^SiRb. BLL€:#^i^^(Ct-'5^^^#A:T* 
^. CK^StSEBRJi "H" T'Q7 ti;*->. SEBL« 
"L" TQ17t^:t:7CO^^T^^o ^^m\^mkT\Z 

^'<^3gpgo:^r^^-efT3o (i) ^-fMse (=Most 

Significant Bit=±ttb:u/ h) ^^^tBt-ii>AT> 
yMSENTMSB^K^a-r. (2) ^^5:JCMSB=1 
cD^i^(7)LSB (Least Significant Bit =T{4tfy 

(3) MSB=0Oii^OLSB$LSENT 

^^ffi-To i^-LtClckO-tVA^MSBcDx— iJ'd^MSE 
Nrtlw:^';/^$n. LSBC05^-^;O^LSENrtlc:'^-/ 
5^$n^. iei^T01<h0 2^ffil^ 2M (4-P(0«Ji) 

[0 0 2 3] (1) MSBCD^i5^.aib 

REF2 mxm.^V) tcT'So ^^1 tt^ji2 0^CDL 
# I ^ H V REF 2 <k 0 /JN $ V ^ ;t i^-t 

i^mn. t: .y hjfelBLRiRa^BLO, BLMO^^^OViC 
;S:*fe«6AM ti0Vtc>^j:0MSB=l;&tR;5^m$n^u/ 

5^$n^o -:*^S8 3 t<^fii4o^b#i^^^fi<ht)tc 
vREF 2ctot)iSv^;ti<)-fe;um«tti«tn-rf hiSBL 

R, BLO, BLMO« "H" <D«S8 (0y>t«VCC) \Z 
^^a6» EM /^WCCT^^eVSS'v, AM ;^^WSS;&^e»VCC{w 
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[0 0 24] (2) MSB=l(D^^<DLSB^^mV 

L s Bm^ai^m±>7s7>:fL s EN^m^m-rm 

tC, /-HBLJCVCC. /-HAL^VSS^:/';^^- 
10 0 2 5] (2-1) MSB=1, LSB=1 W 

fill) <D-fe>xilif^ 

Zl>hD-;uy-hC0lier$VREFl (0ij7t«OV) tcT 
J^-tl^l'm^t^^n, hi^v h^BLr S:r^BLO> , BLL 

[0 0 2 6] (2-2) MSB=1, LSB=0 (tt 

^2) C7)il>7.i^jf^ 

n>hn-;i/y-homa^vREFi (^^tfov) jr-r 

^. <*ffi2.a)^tib#li<S»flJttVREFlJ:0t>«l/i/t««) 
-fe^UmS^f^^nt* . fc'^v hj^BLL25:a^BLO> BLL 

^QWfAONX^. LSI t) "H" 'V^^Tz^Bl.f^VZZ 
t^^V^^^Wim^. AL}0WSS:*^'E)VCCtc;^.tOL S B = 

0 /^^^^tti^n^ u/^.^n^. 

[0 0 2 7] (2-3) MSB = 0, LSB=1 (<^ 

^3) CO-fe>X^±Klf^ 

3>hD-;uy-h<o«^^vREFi (t^JAtiov) tc-r 
^. iKSI3CD^L€ri^ffi5>*J^VREFlJ:0'bS5Vifca6-fe 
. fc'-y h^BLRRO^BLO , BLLO 
"H" COt^Si (0ijA^^VCC) Lf^^tz^h^yJT.^ 
QllT^j^ONL. LSI "H" T^^/ca6BL7&^VCC7!i^ 
6 V SS'v.am L A L V SSd^ 6 V CC W *y ^ $ 
n^o L;5^LC:o^<i:, /C^ "H" (VCC + VthJ|^± 

(omii) -c^^-^c^o v^^^^ditccfco AM <r>mn 

^rALJrfeiL'S. O^O, AM =VCC (MSB=0) 3^ 
^t^Q32CO h^>vXi$^75^0NU. A L;^WCC(C ^ ^ 
$ nx I «Si7i?^ifc« LTV SS^, B L 7&t V SS;&^ 6 V CC 
^7^0* K^5^aiLm<o:/U5^A'->^4^!it;:U-fe<y h$ti 

[0028] (2-1), (2-2) -CMSB=1 

(D^coL S B<Z)ir>';^;d^fT;^t)n^o 
(2-4) MSB = 0, LSB = 0 («S84) COir> 

n>hD-;wy-hcom&$:VREFl («f?ll;JL«0 V) tr-T 

)vm,mf)mn'r. \i,vvmBWkzSBi.\.o. bllo 

"H" (Dt^Jg (^JA«VCC). <5:fj:'5Aci?) h^^Vv^XrJ' 
'Qll;f&«ONL, LSI "H" t:db^ftisbBl.iAVZZt^ 
^ V SS^Sm L A L SS;!^^ 6 V CC W ^ ^ $ 
n^o lyf)^l.:i(Dht/C= "H" (VCC+VthJ!^±<^ 
«fi:) T;5,^'^C=0V$#AS;i<!:fc:J:0, AM (DlSa 
^ALlce^^. O^OAM =yCC (MSB = 0) tlio 

Tl>fc«fild^ttaUTVSS^, BL:i!i«VSS;5i^^VCCi:i^ 
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[0 0 2 9] £A±. (2-2) (ttffiS) , (2-4) 

(^^Si4) <7)<^f^TMSB = 0cr)ii^i^LSBO'fe>;3; 

^«itL, ::?^u^v--i^^ffi«cM'rsif^^fTP. 

( 3 ) M S B = 0 L S B L 

c:(^S^^ttiL^:-K(^Rg^. C^VCC;&^^Otc:LQ30^:t 
/C$:0 V;&^«E>VCCICL. Q32CO h ^ >xX^$:t 

[0030] (3-1) MSB = 0, LSB=1(« 
10 Sg3) (D^yTsW)^ 

r]>ha-;i.y-hcDmte^VREF 3 (0iiAti2V) 
■rst«Ji3<0L#liffl»flJliVREF ^Ofce^^/ta^-fe 
>iVmclft;&^Sftn, h^BLRSO^BLO, BLLOt^^ 
0 V(;:;^j:^Aci6ALJi0 Vtc/cCOLS B = ln&^SE^ai^ 

(0 0 3 1 ) (3 -2) MSB = 0, LSB = 0 (tt 

®4) (D±>:^mm 

a>hn-;i.y-h©«ffiSrVREF 3 (mtf2V) 

r^t^m4<Df^<DLt^m^^\tvm 4<j:ot)iiji^ 

20 ;t«e)-tr;Um»SE7!><«l*irf';; hi»BLR&t;CBLO, BL 

ll7^^0NL> LSI t) "H" X^^rzibBLf)^V{:M^^ 
VSS^ftmU, AL;5>WSS:;&^6VCCtc:7iOLS B = 0;&« 

[0 0 32] (3-3) MSB=1, LSB=1 (tt 

^1) (Dm(D4^±:y7smi^ 

r]>hP-;py-hii^^vREF 3 (^J^t^2V) tc-r 
5tiRS8l<D^L#Vi«'=«Ji, VREF 4J:t)t>telife«) 

-tr;^m«t;^)^^n. hmm^BhRikz^Bho. bl 

30 LOtiO VtC^^'S^ta^QUcD h^^v^T.^ifJ^ONit'T 
(2-1) <7)'t>X«0«ffi^#^0. 
[0 0 3 3] (3-4) MSB=1, LSB = 0 (4^ 

±«2 (3-3) ii|5li;31*TQIl;5^0N-li"r (2-2) 

[0 0 3 4] Jl^±C7) (1) , (2), (3) (D3SPg<7) 

•fe >xi!if^ J: 0 M s B ffl -b T >:/M S E N (w«M 
SBcDWffi;^^ L S Bffl-fe>XT>yLSEN(CtiLS 
BCOmm^^n^tly y9-^ti^. 
40 [0 0 3 5] (4) ?B*tS€rj2.i5^i!lf^ 

(4-1) m^\m^tw]C:fjmt!f7^c -'i^m^m(^ 

^m\tV^mi tr^^. COff#MSB=l, LSB=l<h 

[0 0 3 6] (4-2) 9^ji.^\rA\z^rm»rf7 

y'-^\tMSENlZyy^L. L S B<D'r-^\tL S E 
N (I^n-en ^ y ^ $ -ST^S < . 

[0 0 3 7] 7'-i$^<Dm^jL^\t:k(D3m^'Crfz>. 

(4 - 2 - 1 ) MS BCOx— ^OS^ji^^ScfcO^-N'J 
'50 7 7^ 



11 

yi^7.^Q^ , Q6 . Q7 ^:t>^ii:^Ct{Z^r)Bh 
)\^^\t "1" y^—^ (D-type) tf3.K). "L" T^n 

\tmm^nft±Mzm^t)^&^.^ti "o" x-^^ (e- 

type) tU^. C<DUSBmtii^^m:(D^Vi^<Oi.t\^^ 

[0 0 3 8] USB(0^—^(D^ijy7^\t. (4-2 
-1) C0MSBKi^ttlUi:ln|i;:»ffeTfT'5Ct;&^T€ 

fcfcbVREF2ti^U y'r-r^&iibT. «^JAfr^O. 2V 
(^•T->?>^^0> 1.2 vtr^. 

[0 0 3 9] (4-2-2) ;*»CMSB= 1 <;5«^(^ 
LSB = 0<Dm€^^^^ffOo ^C0«^. MSB = 0(7) 

(ia3(D«ig3<b«si4) ^\tm^ji^^^m±r^ 

J:o\zt^. 

[0 0 4 0] LSEN(Ctj^LSB(7)x-^7&^n-K$n 

SEoTCCO^, MSENtLSENtCLSBCO? 
-^J'T^t^'^^^nT^.^^o (::3t!~) fiS 1 TQ7 
<i:Ql7^:t7JKiKJrL. Q13. Q16, Q6 . Q3 
t^iffi JC-r :i J; 0 ^ffiT S o 

[0 04 1] :;^{CQ6 ^:^-:7bMS EN^^O^T. Q 
7 ^Ql6^?f>$H-. BLR<hLSNE^Sil^^ii:M^ 
$n/tn>hn-;i.y-Kllfi[tcti. J^ifeUfi: (VSS- 
OV) €#>t;<^U-b;U*^6 (1) T^teSli^cMSB 

\zf)^f)^t>^'rm^j^^^m±'r^o 

[0 0 4 2] Z.CDy'-^^m^j^tSt. t^Sg2fcfrtW^ 
(4-2-3) MSB=0a)«'&<OLSB = 

[0 04 3] c:co«^. MSB=i m^ovmi tVi 

m2) ^fiS^i^^^Slh-r^ct^Jrf^o LSEN^ 

(4-2-1) ^9tum^>rzusB 

L^t3. LSI ^ *'H" (CUTQI2^:^>^i±TV^;^c;!>^ 
LS2 ^ "H" tIbTQ33^^>$-li:T^e^^aiU$: 
fr^o MSB<?5;5e^^mUx-i^«^'y^$n^;&i. 
C<^x-:$^^MSENtCK2l (nhf—T^) 
MSEN(C«, LSEN;&^e)nhf— $nrcLSB<Dx— 
^;i^^^^;/^$nT430, CCDttSMO^^M SB (7)7=^-37 
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^K^tUfchK^aiU^coAM (MSENrt) (r>n^\'X 

m2<r>^^\zf^^. SfrtBf^, «ffii 1 2«f»y>» 

[0 0 4 4] 4^^584 <Da5^»#ii*n0 5 (^ct^lC^cC^o 

^U:7r-f«. VREF \zmx,\ttl V€^^TfT'5. 
< osutc<i:oa«$nfc/^u-k;W'\4fito7'-3^ 

[0 0 4 5] 

10 [^H^cD^m] ^js±.mm\^xntz^o\z:^%^n^m^'^^ 

[02] 2b'yh (4ffi) «BtS(Opt^U-fe;KDU€r».iM 

20 [1^3] MSBT^-^^S^ji^^c^^^U-lr^KDL^l^ 

[114] MSB= 1(D^C0LSB5^— ^S#j2w;t^^cD;>C 

[05] MSB = 0a)PScDLSB7^-:$^S€rj^^^CO>C 
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